COLUMN

T4
'
i
‘B
)
@

20248818108 1HICH
(7. SOKENDAIfFZERE OIS
LR UICRREE Z 7 AU DTS
UYRNYKRZICTHTWE UE. U
VARYRRZGFZa Iy —I—MIC
IBETDKET. 7AE—U—TEF
EN37 AU AHEANRBIEDFIIKZD
O2BEND—DTY, {EZDRHFICHNT
E@/u@ﬁﬁj’%b*‘ﬁbﬂ?&'ﬁ”) 2021
FIT/ =NVt & U7zDavid
NBMNMnﬂﬁ%TU/ZF/k%&
EELTVLWET, TDOLORBHFRTD
Ny POSZDMRERETIF. EDK
SICUTHRZEHE USEIF. EDK
SBEENARICELATND DN E
KA L. KREBICIR#MTZ DI IC R
NTHEVLEWVWSIBULN S, BEER
BUFE U, BFEMBDEETIE, ZF
EEHBRHEP. TUYARYKREDA
FFRELGE ERBULRITNERSR
WBDH <TG, BHNEMZ UL
e ENWBWVRLIC E > TIFAZERIEE
TU. BISICEMDIEODRAT Y S
ZEERICEOBERR. R4IGEDCE
EANDHFERELIE,. BHEKER
ZDOAEUDEMBIRIECH >
EEBATVET,

SEFLFTY VA~ KEPaul Chirik
IR T )L—F(C visiting student

40 HFHLA—X 91 March 2025

SOKENDAIFRRIMEZ OIS LIC KD
KEITVU VR M KREANDEM

MR & 1h

BAWTER A BER AR AU FERHERE 7 7 R ¥ 8

5 4F— BRI L3RR 5 4

[Fo&W - LS9

ddn - AN FRIZINHEE SRR

;P BETIV—TICT IR Z AV RINEF

[CEWUBEATVWE T FEIFTY VR SRR, 70— TRy J ZEERDHRFZSRAA

(LB THS2BDTI,

cLTsmNsEcVEREEF U
PaulDIfFR T IL—Tld. HIRICEE
(CFET DHZMAL T, HREEAE
ZERETL. TORMEFENLIET v U
VIV TR EIERIN DR ZEEIH(C
IRB->TWVWET, PauldI I —TTlF
W<DOhOMRTOI T S ERE
ncTHY. FhptsicgTuierznk
OVIINE FEAILUBATIL
ZigmUfzhydrocarbon chemistry
EVWSBDTUR. PTRAFVIIFZE
[P TLRETH Y. I BDEFEICK
LTREBOEIBVEDTIN, ZORE
HEFUFUEDREzRECSE, UY
ATIICZLEDIXIF—ZNEEL
XTI, FHOUBEBRHRDORRICE. 7
SAFVvIDHEICZMENDOEER
FERZEAWNS—AT. ERREFEZDE
BZEEZNCOB(TZ AU AT
W)L, TORBZEZICHANEATE
BTENEE(ICHYFET, PauldDifiR
TIW—TTlE. BEEZERRTHDT
SITUREDRIMR 7 ILT 1L EY
(hydrocarbon) Z#€./~X—&UTCH
WTC. HMBICHF U sk iE AR RN
[CR>TCEEBRIUDHENEZ(CTRE
13, BFNMEIORIEICEYBATY
F9. MPEBWUBALZDEFE. EGKRIG
(CESHICBE/ X—HKDERE. E

/X —1EDEBHEEAIEANDRITED
FABETU. BEICEST S NIcikiER
R, ERPOBERPKICALZER
BOREFEEAETHY  BANICTO—
TNy I ZARNTIEEYZE ) RWLE L
feo Tl BRICERTZ7ILT VIF
BHRRBDONFEAETHY., ZD
KOIRMEEWZEE ) RS FHIT/NA /N
Fa1—-—LTAVEVWDSHETCERZE
TRAZEBOFALE LI, INSD
FHEERENTHATH ), BFED
BERHFODITHEVTPIL—ILZ
BRABRENHIE UIce ZDIL—)U
ZEADDHRETCULRA. —D>—D
DEFBRRECHBIOEETDERDS
NareH. MENBRZEHH YR
EFROBFED BLHHEFE L. N
THXAVI—DRARTDHICHAT
BHHLRBAS. 1 DFDFEATUVLT
. BB CEREBROMNZHHE
YCTC. RERDEEZ—ATTED
<HBLVIERFENEBVWE T, DK
SIC, ZEENN METH-OTLDD
DEFELERDILEGYPRRBRIEEIC
N3 ENTETDRIETHEER
ARCTHOLERUET,

Paul group Cl&. 2 DM subgroup
o . BBERED UL SIFKIEAIC
subgroup meetingZPaul&fTWVE



9, FleEBEERICIF group meeting
EVSDHDONEHY . 1 ANZENETH Y
BEORBERZ2EICHSEL. T4
ARV IVEITVET, TDgroup
meeting TIFEBABIEI TR £
DANEEZEF > by TICDNT
BHICEBN 925EVSEEBNHDDN
B TUIE, ZDEM. F4E - KX
RIDHT, BI|ITDHXANSZT «
ANwvrarvegdELW50DHHUK
Ulce CDORDIBT ARV IVD
LERFETHHNRNTH Y., BERZE
. RARITDRZENENDTATT7 %=
HBEL. MREZFHELTNSZ LA
YINT bDHBWREEHHITERD
—DI[CIBEH>TVBERKRUF Uz, &I
FTUVZ N YRETRH EER2EICE
(FIEEHNREEDITR>THY.,
RNCELREEDHEZ I —E—F
FICKERICERET DD TERIZH.
{EZ2(CHFEDICMNDRER2 v AET
HocERKRUF UL,
TUVZNVEERENG. EB5
HNEWZIFHERETEHTLRED. 2
ENEFTDEHDT—ERDBFREL
THY., ZNEFEANVRBGLBIT
ZENTEFT, 8. KZ ~N@N>S
BICEU RN BDRIZ#ET I, K
ZENICVAD VD EC PAXUAS

LEDRIBHDERKUFE U, U
VA B VRZE, REEENEIHIC
BBEFE BRHIBYN K SAD
V. RBICEAZS LT TEEN -
cTY. BRAEINESHEARRTL
e, REIE<DNassau street &N
S—BERATVDEY TREHFRLHRUR
NSURBY . TAT7 D NDTEEE S
EDT. BLREEEZELDIENT
TFEUR (ERIFBVTIN). FulF
tacoria&EWVWS XFY OREBED T
F—H"BRICAUT. K<HFERWUZE
LTWELRE, 7ovIE—2V 2R K,
TIRAR, BRBREDHRLBEM &,
FEDRBWVWY —ZAHEDHIAEN. BERE
FELERDEREFEMCBDILOOICK
<H2EKDTI, FUVANUTIF
BADZA—=N—=T =T v MNP ITER
OJRERRID /N AN KENSHTH .
BRIFI0ZEENTT BMZEEWVIC
7o) BLFLIE. PAUATES
rEHEF. BAODDEREBDED
DPUEB->TVFELURE, BIZF AT ME
HEADBDREEEN N, £ETENT
BHTHEKLVDTIA . ZAXUAD
hY MEEAMEAEICE TS, K
PEVCHRHIVWTBRIEANEKRLZ
SREBERUF U, FerXE—Fv
Ov h&EWVWST1OYAXDASEAD

TEMF. BE>THEDTIHFDH
BATCREERULSELEFRTEFEHL
Mol Td. TS5V 2EBEAEDEW
ZHO> TV T ERFETHELUWVER
UFUfee TRICDWVTIE. THRXA
bODE(CFE > CHRHERZRNICITo I
WgdZEDHH. Ler3iLw»sivH
ABUA RS VICTEFR UL, KEHE
ICEFEHADZA—/N—HHY). BXE
MAKBOMFOM ) FEAD . 25
CHARDBHDIFEEICEKU SN, &R
LlcBHZEZES CENTEF UL,
HARATINSODEMETIHTD
REREND T, FITLTWVWKPHTEIE
CR-OEHD, FEFLEEDICEIR
WERUTEBDA e SAB I F LT,
ZZIREFEETENRV., BFHLECE
BREBELLTABIFIN, TNHE
THEFEDT, O ERBRRADES
RBNEMICR TS AFET. RE
[CIFWFETH. PauliiRZEDERIF U
HBR2ETED>TLEE>c2TD
Fa. BEEZBLULTLKREE A
FocE. BAESE, RETIL—T DR,
EMFREZEZEL TS > IcmlE
KEZBRFBEDAZ . SOKENDAITFZER
EBTO7S L BBEBOAL. MRZEX
ATCLKREE>TLRETDOALZITLD
SORBZEPRL EFET,

International School of Physics “Enrico Fermi” Course 214 - Quantum Computers
and Simulators with Atoms, 5to 14 July 2024

Kocik Robin Rayane
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I am a PhD student in the group of professor Ohmori since April 2024. I received my bachelor's degree and Master’s degree in
France at the University Paris-Saclay. Here I work on the state preparation of arrays of single cold atom held in optical tweezers,

for the study of collective spontaneous emission dynamics called superradiance.

This summer, | had the opportunity
to attend Course 214 of the “Enrico
Fermi” International School of Physics,

organized by the ltalian Physical Society

(SIF - Societa Italiana di Fisica).
The SIF is a non-profit association
founded in 1897 with the mission of

promoting, supporting, and advancing

the progress of physics. One of its key
initiatives, established in 1953, is the
International School of Physics, held

annually in Varenna at Villa Monastero,
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Italy. In 1954, the school was renamed
after Enrico Fermi. This event provides a
unique opportunity to meet professors
and students from around the world.
Each year, three courses lasting one to
two weeks are organized, with topics
carefully selected for their cultural
and scientific impacts, as well as their
relevance to recent developments in
physics. For 2024, the courses offered
were: "Nuclear Structure and Reactions
from a Broad Perspective" (Course 213),
"Quantum Computers and Simulators
with Atoms" (Course 214), and
"Topology and Materials" (Course 215).

Currently working on the fast state
manipulation of cold atoms trapped in
optical tweezers, the theme of Course
214 was a perfect match for me. This
course brought together some of the
world’s leading experts in cold atoms,
offering the opportunity to gain insightful
knowledge and access to the latest
advancements in this research field,
which has emerged as one of the leading
platforms for quantum simulation and
computinginrecent years.

The event consisted of 13 talks,

each divided into three lectures on

42 HFHLA—X 91 March 2025

specialized topics related to cold atoms.
Additionally, there were two seminars
introducing other quantum simulation
and computing platforms, such as
superconducting qubits and photonic
systems. Participants also presented
posters showcasing their research.
The course was intense and packed
with information, with only one half-day
off during the nine days of the event.
Initially, | found it challenging to adjust
to the time difference and cope with jet
lag. However, the excitement of learning
from exceptionally talented researchers
and interacting with students from
around the world quickly overcame any
fatigue.

The course delved deep into the
fundamental concepts of quantum
computation, covering topics such
as qubit encoding, state preparation,
measurement techniques, and
coherence properties. Lectures on
resonant and van der Waals Rydberg
interactions, gate protocols, and
benchmarking provided a solid
foundation for understanding quantum
circuit implementation. We also had

detailed explanations of ion trapping

techniques, laser-ion interactions,

International School of Physics "Enrico Fermi"
Course 214

Quantum Computers and Simulators with Atoms
5 - 14 July 2024

and the realization of one- and two-
qubit gates. The potential of trapped-
ion systems for simulating complex
quantum many-body systems was also
explored.

A highlight of the course was the
opportunity to discuss research with
Antoine Browaeys and Immanuel Bloch,
renowned experts in quantum optics
and quantum simulation. During the
week, | presented a poster on my work
with the assembly of a subnanosecond
pulse laser from a continuous-wave
laser. | was glad to see that some
participants were interested in my

project and wanted to discussiit further.

The course took place at Villa
Monastero, a former female monastery
built at the end of the 12th century on
the shores of Lake Como. In 1939, the
villa was donated to the state of Italy, and
a conference center was established
there in 1953 to host cultural and
scientific events. Since then, the SIF
has hosted its summer school at this
site, which has welcomed over 60
Nobel Prize winners. The villa is also
a museum, featuring 14 rooms and

neo-Renaissance and neo-Rococo




tapestries and furnishings. Surrounding
the villa is a botanical garden filled
with rare and exotic plants, making it
a popular tourist destination. It was
an interesting experience to attend
physics lectures while witnessing
wedding photos being taken just outside
the lecture hall—something | never
imagined would combine!

There was a huge contrast between

day and night at the villa. During the day,

the surroundings were crowded with
tourists, but at night, everything became
calm. After the day's lectures, | and other
participants would organize walks along
the lake and visit the town of Varenna
before having dinner with all participants
and lecturers. These dinners were a
great opportunity for casual discussions

with the lecturers.

Attending this international summer

school was an enriching experience.
During the event, | was able to bond with
other students from my field, many of
whom | will see again at future scientific
conferences. | also learned about the
types of research being conducted
around the world, which has given me
a broader perspective on the state
of research in my field. It was also a
pleasure to meet professors whom |
had only known through their research
papers and to learn more about the

people behind the work.

| would like to thank Takei-san,
Makino-san, Kawamoto-san, Nishioka-
san, and Koshida-san from the
administrative team of my research
group. Without their help and patience,
this experience would not have been

possible.
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Quantum control of the motion of single atoms with optical

Ultrafast excitation and interaction of Rydberg atoms in optical

Development of a cold-atom-based quantum computer
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